Ultrastructrural observation of the membrane surface of kainic acid-treated hippocampal neurons by atomic force microscopy.
To observe the three-dimensional morphological changes on the membrane surface of primary cultured rat hippocampal neurons in response to kainic acid (KA) exposure. After isolation and primary culture, Wistar rat hippocampal neurons were treated with KA at the concentrations of 0, 25, and 250 micromol/L for different durations (10 and 100 min) to observe the subsequent changes in the membrane surface structure of the neurons by nano-scale scanning with an atomic force microscope (AFM). Normal neurons displayed smooth membrane surface with even and regular undulation, while the neurons treated with KA, in contrast, presented degenerative changes characterized by cell swelling and coarse membrane surface with processes and holes. As the treatment was prolonged and KA concentration increased, the changes became more evident. As a result of the toxic effect of KA, the membrane surface ultrastructure of rat hippocampal neurons undergo obvious changes, which can be clearly observed and quantitatively analyzed by means of AFM.